IWnMm : 
Some Undocumented Features. 


Mos A. April 10, 1974 


During the course cf ceduaggine es hardware and firmware for the LIFON 


conmircller, we have come across two agpects of the operation of the IWM abcurt 
which were unaware, 


Indexed Store Prablem 


This quirk invelves writing data in fast, asyrchromous mise with the «S02. Tre 
problem arises when writing data ta the IWM. 
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Gn the Angle S14 & S/e it _ customary to access the IWM in an excansion slot with 
ince;e€c idads and stores. Tne incexed store causes two accesses to the IWM. 
The first, the so-called "false read” is a fetch from the re effective address, and 
the second access is the store’ which has valid data. Tne false read causes tne 
IWM write latch to Ee loaded with floating bus data. Tne actual write cycle 
attempts tc load the valid data into the write latch, but is umsuccessful since a 
reloac of the latch 1s not allowed until 9 ‘F CLES’ after the false read. | 


The result is if you just start writing bytes to the IWM every te microsecanis, 
you willl transmit mothing but gartege data. 


Solution: 


Since the IWM only disailows relcading the latch around tne time tnat the latc 
data is loaded tc the srm:ft register, it is poesisle to get eround this proslem cy 
teina careful abcut when you load data into the latch. If the false read occurs 
outside the 9 FCLK window after the shitt reqister load, then the valid sitsve 
access will replace the erronecus deta in the latch with the valid dava. 
Therefcre, writing out a dummy byte about a half byte time betore sercing tne 
real deta solves the problem. This is tne solution we are currently using on 
LIRON. 


Arother solution involves enguring thet the imcexed store involves a faze 
boundary crossing, im which case the false reac does nct involve the efrective 
address (IWM location), but am addmees im the crevious pecs im memors 


ses je here 


IWM Register Access 


When reading a register on the IWM, the load must be from a bit clearine location, 
such as LéCLR, for valid data to be loaded. Stores for writing tc registers must 
always be done to bit setting locations, such as LéSET. 


Example: 
20£0: 187 
ZOEG:AC CE (2) 188 ldy #14 sFixed # of cytes 
2UEZ:F2 8C CO (4) 289 rcdk3 Ida  Idclr,x 314 byte reezy, arab it 
CSIC 206203) 190 bp] srdh3 
ZUEeSS9 10-03 °49) 49) sta sendbuf,y 
20c4 388 (2) 192 dey 
ZOEo IC FS 2GE2(2) 395 bp} rdh3 
20ED: 194 # 
ZED: 195 # Gait for /E2Y to go low 
20ED: 196 3 
COED ED G2 CO 04) 197 Ica Véset,x = 
COPGTES So Ub... 40) P88 ers Ada. 7c rae 
per ctel FG... gertes)- 199 bei oo rdhd 


in this exemple, a mumber of bytes are read from the IWM (2esure 
i2 


are Cleared previousiy), and then the sense line is gollec unt: Se tews Poe et 
pose:ble to change line 198 (underlined) to a LDA leset,x , even thouach the setting 


cf Lé anc L7 é@re ur-cistursed. 4 read from tle status recister must alwaye be 
{rot LiCl G- -Seme-othe> Cleerudce 110n. | 


This behavicr, whicn is rumored to aleo actpear in the creratiom of the cisk iC, 
poses no prchlems; itis simply samething the programmer shoulc ce aware of. 


